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[Designation of Document] Specification 

[Title of the Invention] Composition for Toothbrushing 

[Technical field] 

[0001] 

The present invention relates to a dentifrice 
composition excellent in plaque and stain removing effects 
and also feeling upon use. 
[Background Art] 
[0002] 

As a dentifrice containing cellulose therein, a 
dentifrice composition that contains a cellulose powder 
having an average particle size of from 0.005 to 1 mm is 
disclosed as a substitute for an abrasive (Patent Document 
1) . Such a cellulose powder, however, cannot be said to 
possess sufficient plaque removing power, so that use of a 
granulated cellulose having an average particle size of 
from 50 to 1000 pm was proposed in lieu of such a cellulose 
powder (Patent Document 2) . Nevertheless, such a 
granulated cellulose is still not sufficient in color- 
removing effects, and thus there has been a demand for use 
of non-granulated cellulose from the viewpoint of its 
production cost . 

From the viewpoints of detergency and feeling upon 
use, there has also been a demand for a dentifrice 
composition enabling an adequate amount of foam to last, 
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thereby making it easier to brush the teeth for a long 
period of time. With regard to foaming, a high foaming 
property is usually preferred. The foaming property or 
foaming rate of various surfactants has been investigated 
conventionally. In order to heighten the foaming property, 
there is a proposal indicating that the foaming amount 
should be increased, or a proposal indicating that foams 
with a high shape retention should be maintained for long 
hours (Patent Document 3) . However, no report has yet been 
made on the relationship between the foam quality and 
foaming amount of cellulose powder and a dentifrice 
composition containing it. 

[Patent Document 1] JP-A-55-98111 

[Patent Document 2] JP-A-09-40537 

[Patent Document 3] JP-11-209255 

[Disclosure of the Invention] 

[0003] 

In the present invention, there is thus provided a 
dentifrice composition containing the following components 
(A) , (B) and (C) : 

(A) from 0.2 to 3 weight% of cellulose powder 
(B) a surfactant, and 

(C) from 10 to 30 weight% of an abrasive. 
In the present invention, there is also provided a 
dentifrice composition containing the following components 
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(A) , (B) and (D) : 

(A) cellulose powder, 

(B) a surfactant, and 

(D) granules having a particle size permitting passage 
through a 30-mesh sieve but not permitting passage of a 
200-mesh sieve. 

[Brief Description of the Drawings] 
[0004] 

[FIG. 1] FIG. 1 is a schematic view illustrating an 
interdental model used for a stain removal test and an 
interdental space to be evaluated. 

[FIG. 2] FIG. 2 is a graph showing the results of the 
stain removal test. 

[FIG. 3] FIG. 3 is a schematic view of a brushing machine. 

[Mode for Carrying out the Invention] 

[0005] 

The present inventors have carried out an extensive 
investigation to obtain a dentifrice composition excellent 
in stain removing effect and also in feeling upon use. As 
a result, it has been found that by using cellulose powder, 
a surfactant and an abrasive, a dentifrice composition 
excellent in stain removing effect during brushing teeth 
and also excellent in feeling upon use can be obtained. 
[0006] 

The dentifrice composition according to one aspect of 
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the present invention contains (A) cellulose powder, (B) a 

surfactant and (C) an abrasive. 

[0007] 

As the cellulose powder (A) to be used in the present 
invention, one or more kinds obtained by chemically 
treating celluloses such as pulp powder, insoluble powder 
cellulose, powdered a-cellulose and pulp to insolubilize 
them and then grinding them can be used. From the standing 
points of stain removal effect, the cellulose powder has 
preferably an average polymerization degree of 350 or 
greater, more preferably from about 350 to 2250, still more 
preferably from about 440 to 2550. From the viewpoints of 
a fine touch feel and a foam retention, the cellulose 
powder is preferably a non-granulated cellulose powder 
having an average particle size of from 10 to 300 \xm, more 
preferably from 10 to 100 urn, still more preferably from 15 
to 50 |im. 
[0008] 

The content of the cellulose powder in the dentifrice 
composition is preferably from 0.2 to 3 weight% in the 
whole composition. From the viewpoints of improving a 
stain removing effect and preparing viscous foams, the 
content is preferably 0.2 weight% or greater, more 
preferably 0.4 weight% or greater. From the viewpoint of 
the feeling of the dentifrice composition upon use, the 
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content is preferably 3 weight% or greater, more preferably 
2 weight% or greater, especially preferably 1 weight% or 
greater . 
[0009] 

The dentifrice composition of the present invention 
may be prepared by adding the cellulose powder in the 
powder form or in the form of a dispersion obtained by 
dispersing the cellulose powder in a liquid such as water, 
a lower alcohol or polyol. Examples of the lower alcohol 
include ethanol and isopropanol, while those of the polyol 
include glycerin, polyethylene glycol and propylene glycol. 
When it is prepared, use of a dispersion having the 
cellulose powder dispersed in water, a lower alcohol or a 
polyol is preferred. 
[0010] 

The cellulose powder itself has almost no abrasive 
powder, but small amount of addition considerably enhances 
the action of an abrasive. This is presumed to occur 
because owing to the existence of the cellulose powder 
between bristles and abrasive grains of a teeth brush, the 
cellulose powder contributes to interaction (friction) 
between abrasive grains and tooth surface. The cellulose 
powder is presumed to serve also as a buffer material and 
exhibits selective detergency to remove stain without much 
wear of dentin so that it is advantageous. Particularly 
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when an abrasive with low RDA is used, a large amount of an 
ordinarily used abrasive must be added. Addition of the 
cellulose powder however can reduce the amount of an 
abrasive . 
[0011] 

The dentifrice composition of the present invention 
contains a surfactant (B) such as an anionic surfactant, an 
nonionic surfactant or an amphoteric surfactant. Of these, 
an anionic surfactant is preferred. 
[0012] 

No particular limitation is imposed on the anionic 
surfactant insofar as it is an anionic surfactant 
ordinarily used for dentrifice compositions. Examples 
include acylaminoacid salts such as sodium acylglutamate 
and acylsalcosin sodium, alkylphosphates such as sodium 
alkylphosphate, alkyl sulfate ester salts, higher fatty 
acid sulfonated monoglyceride salts, fatty ace ester salts 
of isothionic acid, N-methyl ( long chain acyl)taurin sodium 
salts and polyoxyethylene monoalkyl phosphates. 

Anionic surfactants having, in the hydrophobic group 
thereof, an acyl or alkyl group having from 6 to 18 carbon 
atoms, especially preferably from 10 to 14 carbon atoms are 
preferred, of which sodium salts are preferred. Alkyl 
sulfate esters are especially preferred because they are 
available at a low cost. The anionic surfactant is 
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preferably added in an amount of from 0.1 to 5 weight%, 
especially preferably from 0.1 to 2 weight% in the 
dentifrice composition of the present invention. 
[0013] 

No particular limitation is imposed on the nonionic 
surfactant insofar as it is a nonionic surfactant 
ordinarily used for dentifrice compositions. Examples 
include polyoxyalkylene addition surfactants, amine-oxide 
surfactants, mono- or diethanolamide surfactants, sucrose 
fatty acid esters, glycerin fatty acid esters, polyglycerin 
fatty acid esters, sorbitan fatty acid esters, 
polyoxyethylene sorbitan fatty acid esters, and 
polyoxyethylene hydrogenated castor oils. Of these, 
sucrose fatty acid esters, glycerin fatty acid esters, 
polyglycerin fatty acid esters, sorbitan fatty acid esters, 
polyoxyethylene sorbitan fatty acid esters, polyoxyethylene 
hydrogenated castor oils are preferred. In the present 
invention, one or more of them may be used. Nonionic 
surfactants having an HLB number (Griffin) of 16 or 
greater, especially from 18 to 20 are preferred. 
[0014] 

(Equation 1) 

HLB number = 20(1-S/A) 
(wherein, S: saponification number, A: acid number of a 
fatty acid employed. 
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[0015] 

The fatty acid moiety of these nonionic surfactants 
has preferably from 6 to 18 carbon atoms. Its content is 
preferably from 0.1 to 30 wt.%, more preferably from 0.2 
to 10 wt.%, still more preferably fro 1.2 to 3.0 wt.%, 
still more preferably from 1.3 to 2.5 wt.%, especially 
preferably from 1.3 to 2.0 wt.%. The dentifrice 
composition preferably does not contain a nonionic 
surfactant having an HLB number of 15 or less in order to 
obtain viscous foams. When the nonionic surfactant having 
an HLB number of 15 or less is added, its amount is 
preferably 0.5 parts by mass, more preferably 0.3 parts by 
mass or less, each relative to 1 part by mass of the 
anionic surfactant . 
[0016] 

No particular limitation is imposed on the amphoteric 
surfactant insofar as it is an amphoteric surfactant 
ordinarily employed for dentifrice compositions. Examples 
include alkyl betaine, alkyl amidobetaine, imidazoline and 
glycine. Its content is preferably from 0.01 to 10 
weight%, more preferably from 0.05 to 5 weight% in the 
whole dentifrice composition. 
[0017] 

No particular limitation is imposed on the abrasive 
(C) to be used in the dentifrice composition of the present 



8 



invention insofar as it is used ordinarily for dentifrice 
compositions. Use of a silica abrasive such as 
precipitated silica, silica gel, silicic anhydride, 
aluminosilicate or gluconosilicate, secondary potassium 
phosphate-dihydrate or anhydrate, calcium pyrophosphate, 
calcium carbonate, alumina, aluminum hydroxide, magnesium 
acetate, tertiary magnesium phosphate, zeolite and 
synthetic resin abrasives is preferred. They may be used 
either singly or in combination of two or more of them. 
[0018] 

The abrasive power (RDA: Radio-active Dentin 
Abrasion) of an abrasive is preferably from 20 to 200, more 
preferably from 60 to 150 in order to prevent dentin 
abrasion of teeth. Use of an abrasive having an RDA of from 
60 to 150 in combination with an abrasive having an RDA 
having 150 or greater but not greater than 200 enables to 
reduce the amount of the former abrasive. In this case, 
the abrasive having an RDA of from 60 to 150 to the 
abrasive having an RDA of 150 or greater but not greater 
than 200 are mixed at a ratio (mass ratio) of from 1:1 to 
10:1, more preferably from 2:1 to 8:1. 

Here, RDA of a 10% abrasive slurry measured in 
accordance with the method of Hefferen and the like is used 

(J. Dent. Res. 55, 563(1957). 

[0019] 
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The content of the abrasive (s) is from 10 to 30 
weight%, preferably from 12 to 25 weight%, more preferably 
from 14 to 20 weight% based on the whole dentifrice 
composition . 
[0020] 

With regard to a ratio of the abrasive to the 
cellulose powder in the dentifrice composition of the 
present invention, the content of the abrasive is 
preferably from 10 to 50 parts by mass, more preferably 
from 25 to 40 parts by mass when the content of the 
cellulose powder is 1 part by mass. 
[0021] 

The dentifrice composition of the present invention 
preferably contains (D) granules further. The granules (D) 
to be used in the present invention have a particle size 
(from 75 to 500 |xm) which passes through a 30-mesh sieve 
(JIS standards) but does not pass through a 200-mesh sieve 
(JIS standards) . Examples of such granules include 
granules available by binding water insoluble powder 
materials with a water insoluble inorganic binder as 
described in JP-B-06-021053, granules available by 
coagulating only fine particles of calcium carbonate as 
described in Japanese Patent No. 3170250, granules 
available by binding water insoluble powder materials with 
a water insoluble organic binder as described in JP-04- 
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243815, and wet-method silica granules having a specific 
surface area, as measured by the BET method, of from 150 to 
450 m 2 /g as described in JP-09-12436. Those having a 
disintegration strength when 0.1 to 30 g of a load is 
applied per granule are preferred from the viewpoint of 
feeling upon use. The content of the granules is 
preferably from 0.5 to 30 weight%, more preferably from 1 
to 30 weight%, still more preferably from 1 to 25 weight%, 
still more preferably from 2 to 20 weight% in the whole 
dentifrice composition . 
[0022] 

The dentifrice composition of the present invention 
may contain a polyphosphate further. Examples of the 
polyphosphate include linear polyphosphates such as sodium 
pyrophosphate, potassium pyrophosphate, sodium 
tripolyphosphate, potassium tripolyphosphate, sodium 
tetrapolyphosphate, potassium tetrapolyphosphate and sodium 
metaphosphate and cyclic polyphosphates such as sodium 
trimetaphosphate, potassium trimetaphosphate, sodium 
tetrametaphosphate, potassium tetrametaphosphate, sodium 
hexametaphosphate and potassium hexametaphosphate . These 
polyphosphates may be used either singly or as a mixture of 
two or ore of them. Of these, linear polyphosphates are 
preferred, with those having a polymerization of from 2 to 
4 being especially preferred. The content of the 
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polyphosphate is preferably from 0.05 to 10 weight%, more 
preferably from 0.1 to 8 weight%, even more preferably from 
0.1 to 5 weight% . 
[0023] 

The dentifrice composition of the present invention 
may further contain polyethylene glycol. The polyethylene 
glycol to be incorporated in the dentifrice composition of 
the present invention has preferably an average molecular 
weight of from 200 to 1000 and its content is preferably 
from 1 to 10 weight%, more preferably from 2 to 8 weight%, 
even more preferably from 3 to 7 weight% in the whole 
composition . 
[0024] 

The dentifrice composition according to another 
aspect of the present invention comprises (A) cellulose 
powder, (B) a surfactant and (D) granules having a specific 
particle size. The dentifrice composition excellent in the 
removal of stain, providing foams with a fine touch feel 
during use and capable of retaining foams for a long time 
can be provided by containing such components. The 
components (A) , (B) and (D) to be added to the dentifrice 
composition of the present invention are similar to those 
described above. 
[0025] 

The dentifrice composition of the present invention 
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preferably further contains a binder. It is preferred to 
add one or more binders selected from the group consisting 
of sodium alginate, sodium carboxymethyl cellulose, 
carrageenan, xanthan gum, sodium polyacrylate, hydroxyethyl 
cellulose, hydroxypropyl cellulose, pectin, tragacanth gum, 
arabic gum, guar gum, karaya gum, locust bean gum, gellan 
gum, tamarind gum, Psyllium seed gum, polyvinyl alcohol, 
sodium chondroitin sulfate, and methoxyethylene maleic 
anhydride copolymer. Of these, sodium alginate, 
carboxymethyl cellulose, carrageenan, and xanthan gum are 
especially preferred. The content of the binder is 
preferably from about 0.1 to 3 weight%, more preferably 
from 0.2 to 2 weight!, still more preferably from 0.2 to 
1.5, even more preferably from 0 . 5 to 1.5 weight% in the 
whole dentifrice composition . 
[0026] 

The dentifrice composition of the present invention 
can contain, in addition to the above-described components, 
for example, a foaming agent, a foaming assistant, an 
abrasive, a humectant, a sweetener, a preservative, an 
enzyme, a pH regulator, a bactericide, a pharmaceutically 
effective component, a pigment, a colorant and flavor as 
needed. 
[0027] 

Preferred examples of the humectant include glycerin, 
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sorbitol, propylene glycol, polyethylene glycol, xylitol, 
maltitol, lactitol and trehalose. The content of the 
humectant, if any, is preferably fro 1 to 10 weight%, more 
preferably from 2 to 8 weight%, even more preferably from 3 
to 7 weight% in the whole dentifrice composition. 
[0028] 

Examples of the sweetener include saccharin sodium, 
aspartame, thaumatin, acesulfame potassium, stevioside, 
stevia extract, paramethoxy cinnamic aldehyde, 
neohesperidin dihydrochalcon and perillartine . 
[0029] 

Examples of the pH regulator include phosphoric acid 
and salts thereof (such as sodium phosphate and sodium 
hydrogen phosphate), citric acid and salts thereof (such as 
sodium citrate) , malic acid and salts thereof, gluconic 
acid and salts thereof, maleic acid and salts thereof, 
aspartic acid and salts thereof, succinic acid and salts 
thereof, glucuronic acid and salts thereof, fumaric acid 
and salts thereof, glutamic acid and salts thereof, adipic 
acid and salts thereof, hydrochloric acid, sodium 
hydroxide, potassium hydroxide and sodium silicate. 
Although there is no particular limitation imposed on the 
content of the pH regulator insofar as the composition has 
a desired pH, it is usually added in an amount of from 
about from 0.01 to 5 weight%, preferably from about 0.1 to 
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3 weight% based on the whole composition. Although no 
particular limitation is imposed on the pH of the 
dentifrice composition of the present invention insofar as 
it can exhibit the advantages of the present invention, it 
is usually from about 4 to 10. 
[0030] 

Examples of the flavor include 1-menthol, carvone, 
anethole, eugenol, limonene, peppermint oil, spearmint oil, 
ocimene, n-amyl alcohol, citronellol, a-terpineol, methyl 
salicylate, methyl acetate, acetate, cineol, linalool, 
ethyl linalool, vanillin, thymol, lemon oil, orange oil, 
sage oil, rosemary oil, cinnamon oil, pimento oil, perilla 
oil, clove oil and eucalyptus oil. 
[0031] 

Examples of the other various medicinally effective 
ingredients include water-soluble phosphoric acid compounds 
such as potassium salt or sodium salt of orthophosphoric 
acid, allantoin chlorohydroxyaluminum, hinokitiol, lysozyme 
chloride, glycyrrhizinic acid and salts thereof, sodium 
chloride, tranexamic acid, epsilon-aminocaproic acid, dl- 
tocopherol acetate, azulene, glycyrrhetinic acid, copper 
compounds such as sodium copper chlorophyllin and copper 
gluconate, aluminum lactate, strontium chloride, potassium 
nitrate, berberine, hydroxamic acid and derivatives 
thereof, sodium tripolyphosphate, zeolite, dextranase, 
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mutanase, amylase, methoxyethylene, maleic anhydride 
copolymer, polyvinylpyrrolidone, epidihydrochol ester in, 
dihydrocholesterol, zinc citrate, extracts of Japanese 
angelica roots, phellodendron barks, clove, rosemary, 
Scutellaria roots, safflower, and the like, benzethonium 
chloride, trichlorocarbanilide, a-bisabolol, chlorhexidine 
salts, triclosan, cetylpyridinium chloride, benzethonium 
chloride, and trichlorocarbanilide. 
[0032] 

The water content can be determined as needed 
depending on the form of the composition, but it is usually 
from about 0 to 60 weight%, preferably from about 10 to 50 
weight% based on the whole dentifrice composition. 
[Examples] 
[0033] 

The present invention will hereinafter be described 
in full detail by Examples and Comparative Examples. It 
should however be borne in mind that the present invention 
is not limited to or by these Examples. All designations 
of xx %" mean weight% unless otherwise specifically 
indicated. 
[0034] 

Examples 1 to 5 and Comparative Examples 1 and 2 

Toothpastes were prepared in accordance with the 
formulations as described in Table 1. 
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The dentifrice compositions thus obtained was tested 
to know their stain removing effect at the interdental 
space. Described specifically, as illustrated in FIG. 1, 
an interdental space model was formed using aluminum blocks 
while facing their R4 curved surfaces each other. A video 
tape magnetic layer was attached as a colored model to the 
surface of the resulting interdental space model. By using 
a brushing machine as illustrated in FIG. 2, the 
interdental model thus formed was cleaned with each of the 
toothpastes obtained in Examples 1 to 5 and those obtained 
in Comparative Examples 1 and 2. A toothbrush ("Check 
Standard", product of Kao) was used for brushing under the 
following conditions: load of 300 g, rate of 120 r/min, 
amplitude of 30 mm and 120 brushing times. A region of 
27CR4 x 5 mm width was evaluated as an interdental space. 
After cleaning by brushing, the video tape magnetic layer 
was expanded, photographed by a digital camera and 
subjected to image analysis. An area (mm 2 ) of a portion 
which had become white because the magnetic layer was 
peeled from the evaluation region was calculated by the 
image analysis and the whitening and stain removal ratio at 
the interdental space was evaluated. The evaluation 
results are shown in Table 1. With the whitening and stain 
removal effects at the interdental space in Comparative 
Example 1 as a reference (100%) , a removal ratio relative 
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thereto was indicated as evaluation results. 
[0035] 



[Table 1] (weight%) 



(weight%) 


Examples 


Comparative 
Examples 


1 


2 


3 


4 


5 


1 


2 


Abrasive silica *1 


20.00 


20.00 


20.00 


20.00 


19.00 


20.00 


20.00 


Powder cellulose (average particle size: 
20pm) 


0.50 








2.00 






Powder cellulose (average particle size: 
30pm) 




0.50 












Powder cellulose (average particle size: 
40pm) 






0.50 










Powder cellulose (average particle size: 
50pm) 








0.50 








Crystalline cellulose (average particle size: 
10 pm or less) 














0.50 


Polyethylene qlycol(PEG600) 


5.00 


5.00 


5.00 


5.00 


5.00 


5.00 


5.00 


Sodium lauryl sulfate 


1.50 


1.50 


1.50 


1.50 


1.50 


1.50 


1.50 


Viscous silica 


3.00 


3.00 


3.00 


3.00 


3.00 


: 3.00 


3.00 


Xanthan gum 


0.50 


0.50 


0.50 


0.50 


0.50 


0.50 


0.50 


Carrageenan 


0.50 


0.50 


0.50 


0.50 


0.50 


0.50 


0.50 


Concentrated glycerin 


20.00 


20.00 


20.00 


20.00 


20.00 


20.00 


20.00 


Sorbitol 


30.00 


30.00 


30.00 


30.00 


30.00 


30.00 


30.00 


Saccharin sodium 


0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


Sodium fluoride 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


DL-malic acid 


2.00 


2.00 


2.00 


2.00 


2.00 


2.00 


2.00 


Potassium hydroxide solution (48wt.%) 


2.50 


2.50 


2.50 


2.50 


2.50 


2.50 


2.50 


Sodium hydroxide solution (48 wt.%) 


0.50 


0.50 . 


.0.50 


0.50 


0.50 


0.50 


0.50 


Titanium oxide 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


Flavor 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


Purified water 


Bala- 


Bala- 


Bala- 


Bala- 


Bala- 


Bala- 


Bala- 


nce 


nce 


nce 


nce 


nce 


nce 


nce 




100 


100 


100 


100 


100 


100 


100 


Stain removing effect at the interdental 
space (%) 


130 


128 


131 


135 


129 


100 


113 



*1:RDA(110~150) 



[0036] 

As is apparent from Table 1, the compositions of 
Examples 1 to 5 containing powder cellulose showed a 
superior stain removing effect at the interdental space to 
the composition of Comparative Example 1 not containing 
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powder cellulose. The composition of Comparative Example 2 
containing crystalline cellulose had improved the stain 
removing effect at the interdental space, but the effect 
was inferior to that of the composition containing powder 
cellulose. 
[0037] 

Examples 6 to 11 and Comparative Example 3 

Oral compositions were prepared in accordance with 
the formulation shown in Table 2. 
[0038] 
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[Table 2] 



(weight?.) 



(weight%) 


Examples 


Comp. 
Ex. 


6 


7 


8 


9 


10 


11 


3 J 


Aluminum hydroxide 




20.00 












Alumina 




5.00 












Potassium hvdroaen DhosDhate dihvrate ! 








30.00 




20.00 




Anhvdrous Dotassium hvdroaen DhosDhate 












10.00 




Abrasive silica fRDA* 150-200) 










3.00 






Abrasive silica (RDA1 10-150) 


1fi 00 








13.00 




3.00 


AhraQivp <iilira /RDA'^ii"90~1 10) 






or nn 

zu.uu 










rowaer cenuiose ^average parucie size, 
zujjmj 


0.50 


0.50 


0.50 




0.30 






rowoer cenuiose ^average parucie size. 

RCii irr^ 

OUUIliJ ! 








0.20 




1.00 




rowaer cenuiose 














20.0 


PrJwothwIono nlx/rrd/PPf^finrrt 

roiyeinyiene qiycuiir noouuj 


r nn 
o.uu 




r nn 
o.uu 








5.00 


QoHiMm latin/I ciilfato 

ouuiuin iduiyi bun die 


A RCi 
l.OU 


1 RC\ 
1 .OU 




a fin 
1 .ou 


1 nn 
I .uu 


1 fin 

1 .ou 


1.50 


OUUIUIII IN-ldUIUyi-L-ylULaindlc 












n ^n 

U.OU 




ruL izuj sorDiian rnonosiedraie 






n ^n 

U.oU 










r ULiouj nyuroqenaiea casiui on 












1 nn 

I .uu 




OI\(r , Qri r> f of K / o/^irl actor 

uiycenn laiiy aciu esier 






1 ^n 
I .ou 










1 niUKcTllllUj blllUd 


/ nn 

4.UU 


a nn 

*f.UU 


a nn 


1 nn 

I .UU 


r nn 






ooaium poiyacryidie 












n RCi 
u.ou 




Yanfhan ni im 

AdiHNdfi yuni 


n on 
u.zu 


n ^n 

U.oU 


n ^n 

U.OU 




n ?n 

U.OU 




0.50 


Odl UUAylllGu lylUcllUIUoc oUUIUI II 




0.50 




0.30 




0.30 




Parranoonan 
\y dl 1 dy eel 1 dl 1 


n fin 
u.ou 






n 9n 
u.zu 


n ^n 

U.OU 




0.50 


Sodium alqinate 






n ^n 
u.ou 










Drnrii /lone nK/f'ol 

r ropyiene yiycoi 










a nn 

4.UU 






oonuci hi dicu yiyucini 


1 r nn 
10. uu 


^n nn 

OU.UU 


ar nn 
I o.uu 


1 r nn 
I o.uu 


9n nn 

ZU.UU 


or nn 
zo.uu 


25.00 


OOlDllOl 


^n nn 

OU.UU 


nn 
1 o.uu 


9n nn 
zu.uu 


^n nn 

OU.UU 


^n nn 

OU.UU 


9^ nn 

zo.uu 


23.00 


oaccnann souium 


n 1^ 

U. 10 


1 ^n 
I .ou 


n 

U. 1 0 


n 19 

U. I z 


n 1^ 

U. I o 


n 19 

u. IZ 


0.12 


oouium uuonae 


n 9n 
u.zu 




n 9n 
u.zu 




n 9n 

u.zu 




0.20 


OUUIUIII I HUI1UIIUUI UUI lUojJI IdlC 




n 7n 

U. / u 




n 7n 

u. / u 




n 70 

U. f u 




U|-U-IUvAJUI1gI Ul dUCldlG 










0 30 






r^l malif* af^iH 
UL-llldllO dUlU 


o nn 
z.uu 


9 nn 
z.uu 


9 9n 
z.zu 








2.00 


Potassium hydroxide solution (48 

wciyi 11 /o) 






2.50 










Sodium hydroxide solution (48 weiqht%) 


2.50 


2.50 










2.50 


L-arqinine 






1.20 










Triclosan 




0.10 








0.10 




Benzethonium chloride 








0.01 








Titanium oxide 


0.30 




0.30 


0.30 


0.30 




0.30 ! 


Zinc chloride 








0.50 








Flavor 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


Purified water 


Bala- 


Bala- 


Bala- 


Bala- 


Bala- 


Bala- 


Bala- 


nce 


nce 


nce 


nce 


nce 


nce 


nce 




100 


100 


100 


100 


100 


100 


100 



[0039] 
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The dentifrice compositions of the present invention 
obtained in Examples 6 to 11 exhibited, similar to those 
obtained in Examples 1 to 5, an excellent stain removing 
effect at the interdental space, but the composition 
obtained in Comparative Example 3 exhibited a stain 
removing effect as low as 0.3%. 
[0040] 

Examples 12 to 14 and Comparative Examples 3 to 5 

Toothpastes were prepared in accordance with the 
formulations as described in Table 3. 
[0041] 



[Table 3] (weight%) 





Ex. 12 


Comp. 
Ex.4 


Ex. 13 


Comp. 
Ex.5 


Ex. 14 


Comp. 
Ex.6 


Abrasive silica (RDA:1 10-150) 


16.00 


16.00 


16.00 


16.00 


16.00 


16.00 


Powder cellulose (average particle size: 
50Mm) 


0.50 




0.50 




0.50 




Silica granules (average particle size: 
200ym) 


3.00 


3.00 










Sodium tripolyphosphate (STPP) 






0.10 


0.10 






Polyethylene glycol (PEG600) 










5.00 


5.00 


Sodium lauryl sulfate 


150 


1.50 


1.50 


1.50 


1.50 


1.50 


Thickening silica 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 


Xanthan gum 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


Carrageenan 


0.60 


0.60 


0.60 


0.60 


0.60 


0.60 


Propylene glycol 


5.00 


5.00 


5.00 


5.00 






Concentrated glycerin 


20.00 


20.00 


20.00 


20.00 


20.00 


20.00 


Sorbitol 


30.00 


30.00 


30.00 


30.00 


30.00 


30.00 


Saccharin sodium 


0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


Sodium fluoride 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


DL-Matic acid 


2.00 


2.00 


2.00 


2.00 


2.00 


2.00 


Sodium hydroxide solution (48 weight%) 


2.50 


2.50 


2.50 


2.50 


2.50 


2.50 


Titanium oxide 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


Flavor 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


Purified water 


Balance 


Balance 


Balance 


Balance 


Balance 


Balance 




100 


100 


100 


100 


100 


100 



[0042] 
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In a similar manner to Example 1, the toothpastes 
thus obtained were tested for the stain removing effect at 
the interdental space. The evaluation results are shown in 
FIG. 2. With the stain removing effect at the interdental 
space in Comparative Examples 3 to 5 corresponding to 
Examples 12 to 14, respectively as a reference (100%), the 
evaluation results of them were indicated by a relative 
removing ratio. 
[0043] 

As is apparent from FIG. 2, the toothpastes of 
Examples 12 to 14 containing powder cellulose were superior 
in stain removing effect at the interdental space to those 
of Comparative Examples 3 to 5 not containing powder 
cellulose . 
[0044] 
Example 15 

Toothpastes were prepared in accordance with the 
formulations as shown in Table 4. 
[0045] 
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[Table 4] 





Fxamnlp 15 


Comp. Ex. 7 


Comp. Ex.8 


f N alr , him r*arhr»natp 
OdlOIUI 1 1 Udl UUI idle; 




50.00 


5.00 


Qilir'if' anH\/rlriHp 
OIUUIU dlliiyUllUc 


1ft so 




7.00 


Pnm/rlor r*plliilr»cp /auorano nartiolp 
lUWUcI t-cMUIUoC ^dVCldyc pdl UL.IC 

ci7P* ahm it Sf) i im\ 


0 50 






Pnlwothv/lon© nk/rrJ /PPf^fiflfi^ 

roiycuiyicNc yiyuui (rcoouu] 


s on 




5.00 


oMiuiu diiiiyuiiuc yidiiuico ^dvcidyc 
nar+irlp <;i7P* 900 iim^ 

JJC3I UOIC Ol£-C tUU jJIMJ 


9 50 




14.00 


^nHium laurvl Qiilfatp 
ouuiui 1 1 idui yi ouimic 


1.50 


1.50 


1.50 


Yanthan niim 
AdIIUIdll yum 


0.40 




0.20 


v_/dl i dLjccl ldl 1 


v/. VJV/ 


0.50 




Odj uuAyii i icu lyiocnuiuoc ouuiui 1 1 




1.00 


1.50 


Concentrated glycerin 


20.00 


4.00 




Sorbitol (sorbitol solution) 


! 30.00 


15.00 


36.00 


Saccharin sodium 


0.15 


0.15 


0.15 


Sodium fluoride 


0.20 






Sodium monofluorophosphate 




0.70 


0.70 


DL-Malic acid 


2.00 






pH Regulator 


Amount to adjust pH to 6.0 






Flavor 


1.40 


0.85 


1.00 


Purified water 


Balance 


Balance , 


Balance 


Total 


100 


100 


100 



[0046] 



The dentifrice compositions thus obtained were tested 
for their foaming property. A surface to be brushed was 
formed by arranging, on an acrylic plate (30 x 80 x 3 mm) , 
columnar-shaped acrylic rods having <p3 vertically relative 
to the pedestal running direction. An acrylic vessel (80 x 
175 x 35 mm) was attached to fix the surface. The 
toothpastes of Example 15 and toothpastes of Comparative 
Examples 6 and 7 were each diluted to 5 times the original 
weight and a foaming test of the diluted toothpaste was 
performed by moving a brushing machine (FIG. 3, having a 
horizontally movable pedestal) on the surface to be 
brushed. 
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Cleaning by brushing was conducted by using a 
toothbrush ("Kesakigakyu", trade name; product of Kao) 
under a load of 500 g, rate of 120 r/min, amplitude of 50 
mm and cleaning of 500 times. The liquid remaining after 
cleaning was transferred to a measuring cylinder and the 
foam amount was measured. The amount (mL) of foams present 
in the upper part of the measuring cylinder is shown in 
Table 5 as the evaluation results of the foaming property. 

[0047] 

[Table 5] 



Foam volume (mL) 


Time after tooth 


brushing (minute) 


1 


15 


Example 15 


61 


60 


Comp . Ex . 7 


56 


52 .5 


Comp . Ex . 8 


54 


52 



[0048] 



A panel of five experts was asked to use each 
toothpaste and organoleptically evaluate the foam quality 
at the time of using from the viewpoints of texture of 
foam, wateriness of foam, viscosity of foam and foaming 
ease based on the below-described criteria. 
(1) Texture of foam 

Fine : 2 

Rather fine 1 : 
Difficult to evaluate: 0 
Rather coarse: -1 
Coarse: 1 
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(2) Elasticity of foam 

Elastic: 2 
Rather elastic: 1 
Difficult to evaluate: 0 
Slightly watery: -1 
Watery: -2 

(3) Viscosity of foam 

Viscous: 2 
Rather viscous: 1 
Difficult to evaluate: 0 
Slightly viscous: -1 
Not viscous: -2 

(4) Foaming property at the time of use 

Prompt: 2 
Rather prompt: 1 
Difficult to evaluate: 0 
Rather slow: -1 
Slow: -2 

[0049] 

The total evaluation scores of five experts are shown 
in Table 6. 
[0050] 
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[Table 6] 





Texture of foam 


Wateriness of foam 


Viscosity of foam 


Foaming property 


Example 15 


5 


6 


3 


3 


Comparative Example 7 


-1 


4 


1 


2 


Comparative Example 8 


0 


-2 


-2 


1 



[0051] 



It has been understood that the toothpaste of the 
present invention (Example 15) had a good foaming property 
and good foam quality with fine texture. The toothpaste 
containing neither powder cellulose nor cellulose granules 
(Comparative Example 7) and the toothpaste not containing 
powder cellulose (Comparative Example 8) were poor in both 
foaming property and foam quality. 



